The pentatricopeptide repeats present in Pet309 are necessary for translation but not for stability of the mitochondrial COX1 mRNA in yeast.
Pet309 is a protein essential for respiratory growth. It is involved in translation of the yeast mitochondrial COX1 gene, which encodes subunit I of the cytochrome c oxidase. Pet309 is also involved in stabilization of the COX1 mRNA. Mutations in a similar human protein, Lrp130, are associated with Leigh syndrome, where cytochrome c oxidase activity is affected. The sequence of Pet309 reveals the presence of at least seven pentatricopeptide repeats (PPRs) located in tandem in the central portion of the protein. Proteins containing PPR motifs are present in mitochondria and chloroplasts and are in general involved in RNA metabolism. Despite the increasing number of proteins from this family found to play essential roles in mitochondria and chloroplasts, little is understood about the mechanism of action of the PPR domains present in these proteins. In a series of in vivo analyses we constructed a pet309 mutant lacking the PPR motifs. Although the stability of the COX1 mRNA was not affected, synthesis of Cox1 was abolished. The deletion of one PPR motif at a time showed that all the PPR motifs are required for COX1 mRNA translation and respiratory growth. Mutations of basic residues in PPR3 caused reduced respiratory growth. According to a molecular model, these residues are facing a central cavity that could be involved in mRNA-binding activity, forming a possible path for this molecule on Pet309. Our results show that the RNA metabolism function of Pet309 is found in at least two separate domains of the protein.